COOPER (1858) first described the ocular manifestations of pemphigus. von Kries (1878) , working in von Graefe's clinic, described "essential shrinkage of the conjunctiva", and von Graefe (1879) identified the terminal state of pemphigus with essential shrinkage of the conjunctiva. By 1892, when Duane translated Fuchs's textbook into English, the diagnosis of pemphigus conjunctivae was established and three clinical pictures were described:
(1) Lesions of the conjunctiva associated with "pemphigus vulgaris of the skin"; (2) Lesions of the conjunctiva with lesions of the mucous membrane, the skin being healthy;
(3) Conjunctival lesions without lesions elsewhere.
It is now known that the lesions described are not associated with pemphigus vulgaris or any other variety of true pemphigus, but it was not until 1919 that Thost made a plea that "benign mucous membrane pemphigus" be distinguished from other forms of pemphigus. That this was in fact a different disease was established by the later histo-pathological studies of Civatte (1949) , confirmed by Lever (1951) , which showed that the bullae of benign mucous membrane or ocular pemphigus were subepidermal, whereas those of true pemphigus were intra-epidermal, characterized by acantholysis. In addition, the prognosis for life is vastly different in the two conditions. Rycroft (1934) further elucidated the picture with a survey of the literature and an account of five cases; these he divided into:
-(i) acute forms-occurring between 2 and 35 years.
(ii) chronic forms-occurrng between 40 and 70 years. That the acute forms are almost entirely cases of erythema multiforme exudativum was advanced by Klauder and Cowan (1942) and by Lever and Talbott (1942) . This disease was described by Hebra (1866), but has become commonly known as Stevens-Johnson syndrome since the account of two cases with severe ocular manifestations by Stevens and Johnson (1922) . In addition to these two conditions, the picture of sub-conjunctival shrinkage can be produced by drug sensitivity, and one such case is included in this paper. Hansen (1950) , in describing eight cases, suggested that hypersensitivity to drugs should be suspected in all cases. Klauder and Cowan (1942) classified a further group in which the condition was due to vaccinia, dermatitis herpetiformis, or epidermolysis bullosa dystrophica.
Borrie and Jones (1959) described a case of Sjogren's disease going on to conjunctival shrinkage. These then are the possible causes of shrinkage of the conjunctiva and the first three are by far the commonest:
(1) Ocular pemphigus or pemphigoid; (2) Erythema multiforme exudativum; (3) Drug sensitivity; (4) Vaccinia; (5) Dermatitis herpetiformis (that this is so is doubtful according to Sneddon (1961) , who suspects that many cases so described were in fact due to ocular pemphigus showing transient generalized bullae); (6) Epidermolysis bullosa; (7) Sjobgren's syndrome.
Present Investigation
Sixteen cases which presented at the Corneo-plastic unit, Queen Victoria Hospital, East Grinstead, with conjunctival shrinkage have been analysed with special reference to the following:
(1) Natural history of the disease (including age at onset) Over the past 12 years, experience in treating these cases has led to several methods being abandoned as useless, and gradually a scheme of treatment has been evolved which appears to be the best possible in the light of present knowledge and resources. The sixteen cases included seven of ocular pemphigus, seven of erythema multiforme, one of drug sensitivity (to phenylbutazone), and one of doubtful aetiology.
It is deemed preferable to present them in tabular form rather than as sixteen case histories (Table, overleaf) .
It must be emphasized that these were mainly very severe cases and that most of them were referred for surgery as the only possible means of improvement.
Several of the patients came from abroad and in others the disease had started as long ago as the 1930s. Consequently, it has not been possible in every case to obtain accurate records of the early stages.
Age at Onset
The average age at onset of the seven cases of erythema multiforme is 71 years. This is in keeping with the series of 61 cases reported by Howard (1963) , in which the average age was 5j years.
The average age at onset of the seven cases of ocular pemphigus is just over 57 years. This contrasts with the generally accepted statement that ocular pemphigus is a disease of the aged (Sneddon, 1961) . In a series of cases collected by Church and Sneddon (1953) , the average age was 66, but of these only two became blind. It may be that cases of earlier onset have a poorer ocular prognosis, or it may simply be that the longer the disease exists the worse the prognosis for vision. In either case the disease should be suspected at an earlier age than hitherto. Two of our cases presented in their forties and Case 14 claims that ulceration in the mouth preceded ocular signs by 5 years, but since there is no documentary evidence of this the age at onset is taken to be 51 years.
Clinical Course
In the cases considered, the natural history of these conditions had been complicated by surgery in many instances, but there are several conclusions to be drawn which are not well appreciated at present.
It has been stressed by several authors that although most cases of erythema multiforme exudativum have no further ocular trouble after the initial acute disease, some manifest late sequelae and progression (Wolff, 1949; Klauder, 1959; Howard, 1963) . It is not possible, of course, to stipulate that further episodes are a recurrence of the original pathology, but in these instances trichiasis and, as far as possible, secondary bacterial infection were ruled out. They mostly responded to extensive steroid therapy, which will be discussed later. The important point is that some cases have further ocular episodes, and also react to surgery involving the conjunctiva by vascularization and overgrowth of fibrous tissue.
Pathology
Earlier attempts at corneal grafting, and more recently the practice of performing superficial kerptoctomy, have resulted in a considerable amount of material becoming available for hlsto-pathological examination. Before considering this, it is worth reviewing the literature.
In the skin, Lever (1951) has shown that the bullae ofboth ocular pemphigus and erythema multiforme exudativum are sub-epidermal. Church and Sneddon (1953) There is fibrous proliferation and increased vascularity underlying the epithelium. Some of the vesssels are thrombosed and there is no obvious cellular infiltration present.
Cases of ocular pemphigus and erythema multiforme show no obvious difference other than the presence of perivascular lymphocyte cupping in the latter.
Gazala (1959) stated that "bullous formation is only one aspect of the disease. The actual pathological process seems to be a fibrous tissue proliferation in the sub-epithelial layer". It seems reasonable to assume, however, that both are manifestations of an inflammatory process which takes place in the sub-epithelial layers. Such inflammation, which is chronic with acute exacerbations, produces an inflammatory exudate which lifts the overlying epithelium into bullae. In the eye these are transient because of the movement of the lids and may result in areas of ulceration. The same inflammatory process will inevitably progress to fibrous repair and shrinkage unless-adequate steroid therapy contains it, and this fibrosis will occur in the same site, i.e. sub-epithelial.
Corneal Changes and Importance of Moisture What happens in the cornea is less clear. It is commonly believed that corneal changes are secondary, principally, to xerosis; Rycroft (1934) suggested this and it has been quoted and repeated since. Howard (1963) suggested that corneal opacification is secondary to xerosis in Stevens-Johnson syndrome, but later in the same article states that a favourable Schirmer test does not preclude this complication. On the other hand, several authors have noted that bullae may be present on the cornea in cases of ocular pemphigus (Klauder and Cowan, 1942; Gazala, 1959) . These would tend to be even more transient than conjunctival bullae which would explain the fact that they are so rarely seen (Fig. 6, p. 39) .
Additional evidence indicates that corneal changes are part of the primary pathology:
(a) When superficial keratectomy is performed, an iris repositor can be fieely passed behind a pre-corneal membrane which is continuous with the superficial conjunctival tissue. 'This entire layer can be stripped back to the fornices. This was done in Case 10 and the tissue when examined histologically (see above), showed no difference between corneal and conjunctival portions.
(b) A corneal disc from Case 4 showed the following histology: Thickened epithelium shows epidermoid change. Bowman's membrane has been destroyed and the underlying stroma is fibrosed and shows areas of cellular infiltration. Admittedly, this is not a very specific picture but it is what one would expect of the primary pathology in this disease process.
(c) Many of these eyes are moist in the presence of gross corneal pathology.
Case 1 exhibited epiphora during a contact lens trial.
Case 3 showed epiphora following a graft, and 3 years later Schirmer's test in this right eye gave 16 mm. after 4 minutes.
Cases 5 (left eye), 10 (right eye), 12, 14, and 16 all showed moisture in the fornices despite gross corneal changes (Fig. 4, p. 39) . In all these cases moisture ran off the surface of the eye literally like water off a duck's back. The surface appears to be a non-wettable one, all the patients prefer oily to aqueous drops, and two patients see better when their contact lenses are filled with paroleine. This is not to say that lack of lacrimal and conjunctival secretion is not a serious complication. It is not enough, however, to keep an eye moist whilst the disease is progressing, although dryness must of course be avoided. Also, in view of the water-repellent properties of this tissue, the best method of retaining moisture-both natural and artificial-would seem to be a flush-fitting contact lens, and the ideal form of moisture of an oily nature.
Value of Steroids
In a survey of the use of steroids in ophthalmology, Duke-Elder (1951) classified both erythema multiforme and ocular pemphigus as "showing no response" and commented:
"It may be that isolated cases (of ocular pemphigus) respond to systemic treatment but the response appears to be partial and temporary: in general the results of cortisone therapy so far are disappointing".
What then is the position 12 years later? Klauder and Cowan (1942) reviewed twelve cases of conjunctival shrinkage, none of which had been treated with steroids. A comparison between these cases and those presented here reveals no significant difference in the ultimate clinical picture. In the present series all but five cases were treated with steroids in one form or another early in the disease.
The five cases with an onset in the pre-steroid era show no substantial difference from those which had the benefit of steroids at an earlier stage. It is, of course, difficult to draw conclusions from this, because the cases in our series tend to be severe, and the exact details of earlier treatment are not all known. It is apparent, however, that the mere use of steroids in these diseases is not enough. Are steroids then of any value in these diseases? Jones (1961) quotes a case of ocular pemphigus in which "topical steroids were able to suppress the occurrence of ulcerative lesions in the eye over a period of 2 years until death from cancer. They were quite ineffective, however, in preventing shrinkage and symblepharon following previous ulcerations and at times they had to be used at 15-minute intervals". In this series the use of hourly steroid drops in combination with systemic steroids in dosages of 30-35 mg. prednisolone has been of definite value in acute episodes and to cover the re-activation caused by surgery. It seems, therefore, that there must be saturation with steroids if they are to be at all effective, and they are, unfortunately, the only definite therapeutic weapon available.
Corneal Grafting
If this procedure were successful a lamellar graft would afford an ideal method of obtaining a good visual result. The corneal opacification is always superficial and the opaque tissue strips easily to reveal a clear cornea. Eight lamellar and four penetrating keratoplasties have been performed in five cases (1, 2, 3, 4, 8) , but unfortunately in none of them has the cornea remained clear. In addition, Case 15 had had an unsuccessful lamellar graft before coming to this hospital.
In all the cases observed intense vascularization soon involved the graft and in time it assumed the characteristics of the host cornea. Intense steroid therapy, the constant use of wetting agents, cautery-peritomy, and beta radiation have all failed to check this process.
Fornix Reconstruction
The primary objects of fornix surgery in these cases are to allow lid closure and the retention of contact lenses. Mucous membrane grafts are rarely successful. Cases 4 and 8 had such grafts at this unit, and Cases 8 and 11 elsewhere. These grafts tend to become vascularized and to undergo contracture. A van Milligan type of mucous membrane graft to the lid margin in Case 7 suffered the same fate. This is in keeping with the findings of Gazala (1959) . It must be borne in mind that in ocular pemphigus the graft 'is of pemphigoid or potentially pemphigoid tissue. The most successful result was obtained in Case 8-one of erythema multiforme exudativum (Fig. 1, p. 39 ).
In keeping with the principle of employing a minimum amount of surgery, the standard procedure used is a simple incision at the site of the fornix and the insertion of a Walser shell. An isolated symblepharon is dealt with in the same way. At times the tissue is stripped from the fornix and sutured in place as well as using a shell.
Even this amount of surgery should not be attempted while the disease is in an active phase and in all cases surgery should be covered with intensive corticosteroid therapy. For this reason the Walser shell is ideal in that its large perforations allow the continuance of topical steroids. Some contracture always follows surgery, but an adequate fornix is usually retained and this procedure, if it must be repeated, involves a minimum of mutilation.
Case 11 showed further contracture 3 months after surgery and contact lenses were extruded presumably because of reactivity of the disease, but Cases 1, 2, 6, and 14 all required fornix surgery and subsequently wore contact lenses with comfort.
Transposition of the Parotid Duct
This procedure has not been employed, though there is no doubt that a successful anastomosis between Stenson's duct and the conjunctival sac will result in a moist eye -indeed the problem is often how to reduce the copious flow (Bennett and Bailey, 1957) . Strampelli (1958) concluded that it was not effective even though the eye was moist. In view of the apparently non-wettable surface of many of the affected eyes, the problem is not only one of getting moisture to the eye but also of retaining it.
Lid Surgery
Many of these cases show distortion of the lids, particularly entropion resulting in trichiasis. Any procedure to evert the entropion should avoid the conjunctival surface of the lid and the one favoured is transcutaneous linear tarsectomy. The difficulty here is that one is not attempting to evert a lax or even a spastic lid but one which is held in place by strong implacable fibrous tissue. As previously mentioned, a van Milligan type of mucous membrane graft was employed in one case but without success.
Because of these difficulties electrolysis of the lashes is often as rewarding as more refined plastic procedures.
Occlusion of the Puncta
This will help to conserve moisture, both natural and artificial, and is especially valuable in the earlier stages of the disease in a drying eye. However, late in the disease the puncta are usually occluded by fibrous tissue, or are no longer able to drain fluid because of distortion of the lids.
Contact Lenses
These afford a great advance, both optical and therapeutic. They improve visual acuity, protect the globe, particularly against trichiasis, and retain moisture.
The problem of moisture has already been considered. The difficulty in everting such lids as these has been mentioned-if a contact lens can be worn for long periods it gives excellent protection from the lashes and lid margins.
Nine of our series achieved an improvement in visual acuity with contact lenses either alone or in combination with surgery and have tolerated these lenses well (Cases 1, 2, 6, 8, 9, 10, 12, 13, and 14) . In some cases the improvement has been dramatic. Case 8, who was on the Blind Register with a visual acuity of perception of light, now sees 6/36 with a contact lens (Fig. 2, p. 39) . Case 2 improved from hand movements to 6/36-6/24. Even less dramatic improvement can be very rewarding, as in Case 10 who improved from perception of light and hand movements at 1 foot to counting fingers at 3 feet, which enables her to move about her house freely and has given her a measure of independence in her old age. A 13-year-old child (Case 12) can now read N8 print.
Not all patients tolerate contact lenses. According to Ridley (1961) they cannot be fitted in an active phase, nor is it usual for those with good vision to tolerate them. This has been borne out in the present series, although two patients (9, 14) with good visual acuity in one eye do obtain binocular vision by this means.
Before contemplating surgery, as in other forms of corneal disease, these patients should have a contact lens trial and it is worth filling the lens with oily as well as aqueous solutions. For example, Case 13 presented with a visual acuity of counting fingers in each eye, and with contact lenses improved to 6/24-6/24, binocular vision 6/18.
All this represents an enormous improvement in the prognosis for these patients, since in preceding studies the possibility of improvement in vision was seldom entertained. For example, Friede (1951) wrote: "It is possible to preserve the eye, after which measures to improve sight might be considered".
Superficial Keratectomy
In all these cases the opacification is superficial and a distinct plane exists behind it (Fig. 5, p. 39) . Indeed, in advanced cases, the eye may move behind the membrane. This superficial tissue is readily stripped off the remaining cornea which is usually dramatically clear. Bleeding is then stopped with a cautery and a Walser shell is put in place. Thus the technique is simple, though where adhesions exist between the membrane and the deeper cornea, dissection is necessary.
However, as has been emphasized already, this tissue reforms in every case, though it need not necessarily prejudice a good visual result. Cases 1, 6, 8, 10, and 14 (left eye) all obtained an improvement in visual acuity with contact lenses after superficial keratectomy. Fig. 3 (p. 39) shows the right eye of Case 14.
In Case 10 the visual acuity with contact lens was 6/60-6/60 before bilateral supcrficial keratectomy. This was followed by intensive corticosteroid therapy-at one stage prednisolone 50 mg./day-and a visual acuity of 6/9 in the right eye with contact lens resulted. Similarly Case 14, whose pre-operative vision in the left eye was hand movements, subsequently achieved 6/18 with contact lenses despite a further overgrowth of the cornea. Here again, intensive topical steroids were used, and in this case there is every reason to believe that the disease was burnt out at the time of operation.
In patients with very poor vision who are not improved with contact lenses it is reasonable to attempt superficial keratectomy. This should not be done until the eye has been quiet for some time. It is then preferable to operate on only one eye, and surgery should be followed by intensive steroid therapy, particularly topical drops. In such cases, the membrane which reforms may be less irregular and less opaque and allow better vision.
In addition, at operation, or in the ensuing days, it is possible to examine the lens and the red reflex, for it must be borne in mind that many of these cases, particularly in the ocular pemphigus group, have cataract.
Summary
The condition originally known as "essential shrinkage of the conjunctiva" is discussed and sixteen severe cases are analysed.
As a basis for determining and assessing a rational method of treatment, the causation, course, and pathology are considered.
The modern treatment of this condition is discussed with reference to the value of steroids, contact lenses, and surgery. With such treatment the prognosis for these patients is considerably improved.
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